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General Information
Chemicals were purchased from commercial sources and were used without further purification. All solvents were purified by distillation over drying agents or by elution through a PURE SOLV purification system. Unless stated otherwise, reactions were carried out under a dry argon atmosphere in vacuum-flame dried glassware. Residual water was removed from starting compounds by repeated coevaporation with toluene. Analytical thin layer chromatography was carried out using pre-coated, aluminium backed plates (Merck Kieselgel 60 F254). Detection was by examination under UV light (254 nm) and then by charring with 10% sulfuric acid in ethanol or cerium-ammonium-molybdate.
Flash column chromatography was performed using silica gel [Merck, 230−400 mesh (4−63 µm)].
Extracts were concentrated in vacuo using both a Buchi rotary evaporator (bath temperatures up to 40 °C) at a pressure of 15 mmHg (diaphragm pump) and a high vacuum line at room temperature.
1 H NMR and 13 C NMR spectra were measured in the solvent stated at 500, 400 or 300 and 126, 101 or 75 MHz, respectively. Chemical shifts are quoted in parts per million from residual solvent peak and coupling 
General Procedures
General experimental procedure for mesylation:
A solution of the corresponding alcohol (1 mmol) in anhydrous CH 2 Cl 2 (10 mL) cooled to 0 ºC and under inert atmosphere was treated with triethylamine (3 mmol) and mesyl chloride (1.2 mmol). The mixture was stirred until TLC showed no starting alcohol was left and was then poured onto a saturated aqueous sodium bicarbonate solution. The organic phase was separated and the aqueous layer was extracted twice with CH 2 Cl 2 . The combined organics layers S3 were washed with water, dried over anhydrous Na 2 SO 4 , filtered and concentrated under vacuum. Crude mesylates were used in the following step without further purification.
General experimental procedure for displacement with cyanide:
A solution of the compound with the appropriate leaving group (1 mmol) in anhydrous DMF (10 mL) was treated with KCN (4 mmol) under inert atmosphere. The reaction mixture was allowed to react at the corresponding temperature (rt to 90ºC) until TLC showed completion of the reaction. The mixture was then poured onto a saturated solution of NH 4 Cl and extracted twice with CH 2 Cl 2 . The organic layer was washed with water and brine, dried over anhydrous Na 2 SO 4 and evaporated to afford a residue that was purified by flash chromatography.
General experimental procedure for nitrile reduction with DIBAL-H:
To a solution of the corresponding nitrile (1 mmol) in anhydrous CH 2 Cl 2 (10 mL) at -78 ºC under Ar was added dropwise a solution of DIBAL-H 1M in toluene (2-4 mmol). The reaction was stirred allowing the temperature to raise until -50 ºC and after 2-3 hours (unless stated otherwise) EtOAc was added to destroy the excess of the reducing reagent. When the reaction has reached room temperature, a 1:1 mixture of acetic acid and water was added and it was stirred for additional 5 minutes. The mixture was then neutralized with a saturated solution of sodium bicarbonate and extracted with CH 2 Cl 2 . The organic phase was washed again with a saturated solution of sodium bicarbonate and brine, dried over anhydrous Na 2 SO 4 and concentrated under vacuum. Finally, the residue was purified by flash chromatography 2.4 General experimental procedure for Dess-Martin oxidation. To a solution of the alcohol (1 mmol) in CH 2 Cl 2 (6 mL) or CH 2 Cl 2 /THF (1:1, 6 mL) under argon atmosphere, Dess Martin Periodinane (1.1 mmol) was added. The reaction was stirred at r.t. until TLC showed no starting alcohol was left. Then, it was poured onto a saturated solution of sodium bicarbonate and extracted twice with CH 2 Cl 2 . The organic layers were washed with brine, dried over anhydrous Na 2 SO 4 and concentrated at reduced pressure. The residue was purified by flash chromatography.
General experimental procedure for the Wittig reaction.
To a suspension of (methoxymethyl)triphenylphosphonium chloride (4 mmol) in anhydrous THF (6.6 mL) under argon atmosphere and cooled to 0ºC, BuLi (1.6 M in hexane, 3.96 mmol) was added dropwise and the mixture was stirred for 30 minutes. A solution of the corresponding aldehyde (1 mmol) in anhydrous S4 THF (2.2 mL) was then added at 0 ºC and the reaction mixture was allowed to warm to room temperature and stirred until no starting aldehyde was left (monitorized by TLC). Acetone was added to quench the excess of reagent and stirred for 5 min. Addition of Et 2 O produced a solid precipitate that was filtered off. The filtrate was subsequently washed with a saturated solution of sodium bicarbonate and brine, dried over anhydrous Na 2 SO 4 and concentrated. The residue was purified by flash chromatography.
General experimental procedure for the hydrolysis of vinyl ethers.
A solution of the corresponding methyl vinyl ether (1 mmol) in CH 2 Cl 2 (10 mL) containing 10 % TFA was stirred at room temperature until no starting material was left. The solvent was removed at reduced pressure and the residue purified by flash chromatography.
General experimental procedure for glycosidation:
A stirred solution of the glycosyl donor D (3.0 mmol) and the appropriate glycosyl acceptor A (1.0 mmol) in anhydrous CH 2 Cl 2 (50 mL) under argon at -65ºC (unless otherwise noted), was treated with TMSOTf (0.2 mmol) and allowed to stir at this temperature until no glycosyl acceptor was left (monitored by TLC). Et 3 N was then added and the resulting mixture was vigorously stirred for 10 min. The reaction mixture was then concentrated, without heating, and the crude product was purified by flash chromatography. 2.10 General experimental procedure for selective opening of the p-methoxybenzylidene group 5 : A solution of trifluoroacetic acid (15 mmol) in DMF (4 mL) cooled to 0ºC was added dropwise to a stirred mixture of the corresponding p-methoxybenzylidene containing compound (1 mmol), sodium cyanoborohydride (10 mmol) and 3Å molecular sieves (2 g) in DMF (10 mL). The reaction was stirred overnight at rt. and then filtered through Celite. The filtrate was poured into ice-cold saturated aqueous sodium hydrogen carbonate solution. The aqueous layer was extracted three times with CH 2 Cl 2 and the combined organic layers were washed with brine, dried over anhydrous Na 2 SO 4 , filtered and concentrated under vacuum. The residue was purified by flash chromatography.
General
2.11
General experimental procedure for reduction of azide group through a Staudinger reaction with concomitant acetate hydrolysis: A solution of the corresponding azide (1 mmol) in THF (32 mL) was treated with aqueous 0.1 M NaOH (2 mL) and PMe 3 (1.5 mmol, 1 M solution in THF). The mixture was then stirred at rt. until TLC showed no starting azide was left. The solvent was removed in vacuo and the residue purified by flash chromatography.
Synthetic approach to the 2-aryl-/hetaryl-acetaldehyde library (3-12)
The required 2-aryl/hetarylacetaldehydes were prepared using the appropriate benzyl-type alcohols as starting materials and following either of the routes shown in the scheme below (Scheme 1). In route a, elongation was carried out by displacement at the benzylic position of an appropriate leaving group (mesylate, bromide or benzoate) with cyanide anion and subsequent DIBAL-H reduction. Alternatively, in route b, elongation was achieved using a sequence of reactions including successive Dess-Martin oxidation, a Wittig-type homologation and vinyl ether hydrolysis.
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Scheme 1. Alternative routes for the preparation of the 2-aryl-acetaldehydes library
Preparation and Characterization of 2-aryl-acetaldehydes
Scheme 2. Synthetic route for the preparation of 2-(6-hydroxynaphthalen-2-yl)acetaldehyde 3.
6-(cyanomethyl)naphthalen-2-yl methanesulfonate 3b. This compound was prepared following the general procedure for mesylation from 6-hidroxymethyl-2-naphtol 3a 6 (530 mg, 3.05 mmol) by treatment with mesyl chloride (0.56 mL, 7.31 mmol) and triethylamine (2.53 mL, 18.28 mmol). The resulting material was subjected to the general procedure for the formation of nitriles. The reaction was stirred for 5 hours at 60 ºC and after the aqueous work up, the residue was purified by flash chromatography (hexane/ethyl acetate 6:4) to afford compound 3b (430 mg, 1.65mmol, 54% two steps 
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Scheme 5. Synthetic route for the preparation of 2-(4,5,6,7-tetramethoxynaphthalen-2-yl)acetaldehyde
6.
Ethyl 4-hydroxy-5,6,7-trimethoxy-2-naphthoate 6a. Ethyl 4-acetoxy-5,6,7-trimethoxy-2-naphthoate 9 5a (1.5 g, 4.3 mmol) was dissolved in a mixture of EtOH/Et 3 N (4:1, 10 mL) and heated at 80ºC for 10 h. After concentration, the residue was purified by flash chromatography (hexane/ethyl acetate 8:2) to yield compound 6a (1.06 gr, 80% (4,5,6,7-tetramethoxynaphthalen-2-yl)metanol 6c. Lithium aluminium hydride (106 mg, 2.8 mmol)
was added in one portion to a stirred solution of naphthoate 6b (260 mg, 0.93 mmol) in THF (5 mL) at 0 °C under argon. The resulting suspension was stirred for 1 h. After cooling to 0 °C, Et 2 O was added followed by the carefully portionwise addition of solid hydrated sodium sulfate until effervescence ceased. The solids were removed by filtration through Celite and the filter cake was washed with 9:1 CH 2 Cl 2 -MeOH (150 mL). The filtrate was dried (Na 2 SO 4 ) and then purified by flash column chromatography (hexane/ethyl acetate 7:3) to yield derivative 6c (212 mg, 82% 
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Scheme 6. Synthetic route for the preparation of 2-(4,5,6,7-tetramethoxynaphthalen-2-yl)acetaldehyde
7.
2-(4,5,6,7-tetramethoxynaphthalen-2-yl)acetaldehyde 7. This compound was prepared from compound 5b (22 mg, 0.06 mmol) in CH 2 Cl 2 (1.2 mL) and DIBAL-H (0.12 mL, 1M in toluene)
according to the general procedure for reduction of nitriles. Purification by flash chromatography (hexane/ethyl acetate 6:4) afforded 7 (4 mg, 15% 69.9 (C-5), 68.2 (C-6'), 68.1 (C-2'), 60.8 (C-6), 59.2 (C-5'), 55.1 (-OCH 3 ), 50.2 (C-3') 12 Prepared from methyl 3-O-p-methoxybenzyl-4,6-p-methoxybenzylidene β-D-glucopyranoside as described for the benzyl analogue in T. 
Methyl 4-O-(3-amino-4,6-O-benzylidene-3-deoxy-α-D-altropyranosyl)-β-D-glucopyranoside (B).
The compound was prepared following the general procedure of glycosylation from donor Z (164 mg, Compound B2 (24 mg, 0.03 mmol) was subjected to the general procedure for deprotection of the PMB protecting groups (method A) over a course of 6 h. The crude material was purified by column chromatography using CH 2 Cl 2 /MeOH (95:5) and the resulting residue (12 mg, 0.027 mmol) was treated with PMe 3 (40 µL, 0.04 mmol) and 0.1 M NaOH (60 µL) according to the general procedure of reduction of the azido moiety. The material was purified by column chromatography on silica gel using 13 Prepared from methyl β-D-glucopyranoside as described for methyl α-D-glucopyranoside in C. 
Methyl 2-O-(3-amino-4,6-O-benzylidene-3-deoxy-α-D-altropyranosyl)-β-D-galactopyranoside (C).
This compound was prepared following the general procedure of glycosylation from donor Z (173 mg, 0.362 mmol) and acceptor C1 14 (100 mg, 0.231 mmol) at -65ºC for 1 h. The crude material was purified by column chromatography on silica gel using hexane/EtOAc (6:4) to give glycosylated compound C2 
Methyl 2-O-(3-amino-4,6-O-benzylidene-3-deoxy-α-D-altropyranosyl)-β-D-glucopyranoside (D).
This compound was prepared following the general procedure of glycosylation from donor Z (305 mg, 0.64 mmol) and acceptor D1 15 (100 mg, 0.23 mmol) at -65ºC for 1.5 h. The crude material was purified by column chromatography on silica gel using hexane/EtOAc (7:3) to give glycosylated compound D2 Compound D2 (160 mg, 0.21 mmol) was subjected to the general procedure for deprotection of the PMB protecting groups by treatment with di-tert-butyl pyridine (0.14 mL, 0. 
Methyl 2-O-(3-amino-4,6-O-benzylidene-3-deoxy-α-D-altropyranosyl)-α-D-glucopyranoside (E).
This compound was prepared following the general procedure of glycosylation from donor Z (203 mg, 
3-O-(3-amino-4,6-O-benzylidene-3-deoxy-α-D-altropyranosyl)-α-D-glucopyranosyl fluoride (F).
The compound was prepared following the general procedure of glycosylation from donor Z (313 mg, 
Methyl 3-O-(3-amino-4,6-O-benzylidene-3-deoxy-α-D-altropyranosyl)-β-D-glucopyranoside (I).
The compound was prepared following the general procedure of glycosylation from donor Z (188 mg, Next, equimolecular mixtures of 6-8 altrosamine derivatives (~1 mM each) in D 2 O (10 mM phosphate, pH 6.2) were treated with a sub-stoichiometric amount of a given arylacetaldehyde (compounds 1-13 in Figure 2b ). The aldehyde concentration was carefully adjusted to achieve maximum conversions of the altrosamine derivatives not superior to 40% (usually in the 400-800 µM range depending on the number of components present in the mixture). All dynamic combinatorial assays were carried out at low temperature in order to maximize the stability of the CH/π complexes and consequently, the sensitivity of the experiments. Thus, mixtures were left to equilibrate for 2 hours at 277 K, and then we added sodium cyanoborohydride (5 mM). Reactions were kept overnight at 277 K. After reaction completion, we performed a qualitative quantification of the reaction products by focusing our attention on the altrosamine anomeric signals in 2D-HSQC experiments acquired at 318 K.
In order to evaluate more precisely the stability of the different CH/π complexes considered in our periodic boundary conditions and Ewald sums for the treatment of long-range electrostatic interactions, 31 following a protocol identical to that previously described. 32 In all cases, RESP atomic charges were derived by applying the RESP module of AMBER to the HF/6-31G(d) ESP charges calculated with Gaussian 09. The ffSB14 force field 33 was implemented with GLYCAM06 34 and GAFF 35 parameters to accurately simulate the conformational behavior of these molecules. The timestep was 1 fs in all the simulations. Table S2 .-Interaction enthalpies (ΔH, kcal/mol) were calculated at the M06-2X/TZVP level in water (IEF-PCM method) for simplified intermolecular complexes formed by tetrahydropyrane (THP, as a pyranose model) and the aromatic units present in 1-13 (Figure 7a , see experimental section for details), considering two orientations of the THP unit (referred as geometry a and b). From these geometries, singlepoint interaction energies (ΔE Total , kcal/mol) were calculated at the SCS-MP216/6-311G(2d,p) level in the gas phase. In addition, we derived the electrostatic (ΔE Elect , kcal/mol), polarization (ΔE Pol , kcal/mol), exchange+repulsion (ΔE Ex-Rp , kcal/mol) and dispersion (ΔE Disp , kcal/mol) contributions, through the Localized Molecular Orbital Energy Decomposition Analysis (LMO-EDA). Finally, the penalties associated to THP and aromatic desolvation upon formation of the complexes (ΔE Solv , kcal/mol) were evaluated at the same theory level. The corresponding values obtained for the different complexes are represented below.
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Geometry a Geometry b
M06-2X/TZVP SCS-MP216/6-311G(2d,p) M06-2X/TZVP SCS-MP216/6-311G(2d,p)
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ΔH ΔE
Total
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Solv. Table S1 . NMR signals for the altrose anomeric proton in the final products, together with the product ratios (grey. In brackets) and the estimated free energy differences between alternative interaction modes (in black) are shown. 
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S39
